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Burke etal. 

Response to Amendment 

The Amendment filed on 10/26/2005 to the Non-Final Office Action of 07/26/2005 is 
acknowledged and has been entered. 

Claims 34, 41-44 and 48 are pending and under consideration. 

The text of those sections of Title 35, U.S. Code not included in this action can be found in 
a prior Office Action. 

The previous rejection has been withdrawn in view of Applicants arguments. 
New Rejection: 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 34, 41-44 and 48 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Friedlos et al. #1 (Biochem. Pharmacol. 1992; 44: 1739-1743, IDS) in combination with Norris et al. 
(Can. J. Chem. 1977; 55: 1687-1695) in view of Friedlos et al. #2 (Biochemical Pharmacology 1992; 
44: 25-31, IDS) and Jaiswal Q. Biol. Chem. 1994; 269; 14502-14508, IDS). 

Friedlos et al. #1 teach a method of treating a human target cell to be destroyed (MAWI- 
human colon carcinoma, see Materials & Methods, page 1739) comprising administering CB1 954 
and nicotinamide riboside (reduced) (NRH) or an analogue thereof (NADH) which is able to 
permeate the target cell membrane. Friedlos et al. further teach that CB1954 is an exceptionally 
potent anti-tumor agent in-vivo capable of curing the rat Walker 256 carcinoma (1 st paragraph, line 



Application/Control Number: 10/099,830 
Art Unit: 1642 



Page 3 



1), but CB-1954 has not been successful for the treatment of human tumors because of the relative 
inactivity of human DT diaphorase (NQOl) towards CB1954 (page 1739, 2 nd paragraph). However, 
Friedlos et al. teach (page 1743, last paragraph) that such inactivity can be overcome by the addition 
of NADH resulting in enhanced cytotoxicity of CB1954 (see also abstract). 

Friedlos et al. #1 do not explicitly teach a therapeutic system comprising a CB1954 and 
another reduced pyridinium derivative that are equivalents to the co-factors NRH or NADH in the 
reduction of CB1954 in a form for administration. Nor does Friedlos et al. teach that the prodrug is 
converted to a cytotoxic drug by the action of NQ02. 

Norris et al. teach the identification and synthesis of pyridinium and dihydropyridine 
compounds which do not contain the adenine nucleotide portion of NADH (page 1687, 2 nd column, 
1 st paragraph and Table 3). Specifically, the reference teaches a dihydropyridine compound 
consisting of l-carbamoylmethyl-3-carbamoyl-l,4,-dihydropyridine (page 1688, 1 st column (2i) and 
Table 3, i). 

Friedlos et al #2. teach the identification of novel reduced pyridinium derivatives as 
synthetic co-factors in the reduction of CB 1954 by the enzyme DT Diaphorase (page 28, 1 st 
column, last paragraph, and Table 1). Specifically, the reference teaches (page 28, 2 nd column) that 
the actual structural requirements in a co-factor of DT diaphorase are fairly lax and, indeed, it would 
appear that there is little requirement for the adenine nucleotide portion of NAD(P)H at all. Thus, 
the simplest quaternary (and therefore reducible) derivative of nicotinamide, 1-methylnicotinaide, 
was as good of a co-factor as NAD(P)H. 

Jaiswal teaches that the protein encoded by the NQ02 gene catalyzes 4-nitroreduction of 
the anti-tumor compound CB10-200, an analog of nitrophenylaziridine, with almost "equal 
efficiency" as the NQOl protein (also known as DT-diaphorase) (page 14502, 2 nd column, 1 st and 
last paragraph and page 14503, 2 nd column, 2 nd paragraph). 

(Note: Claims 34 and 42-44 as drawn to a compound of formula I or formula II, encompasses 1- 
carbamoylmethyl-3-carbamoyl-l,4,-dihydropyridine: With regards to Claim 34, R 1 is a substituted 
alkyl substituted by CONH 2 , R 2 and R 3 are independenly H, and R 4 is H. With regards to claim 43, 
R is a substituted alkyl consisting of CONH 2 . With regards to claim 43, the alkyl group is a CI alkyl. 
With regards to claim 44, R is -CH 2 CONH 2 . Claim 41 is drawn to a compound of formula 1, 
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wherein the compound is l-(carboxamidomethyl)-dihydronicotinamide which is another name for 1- 
carbamoylmethyl-3-carbamoyM,4 5 -dihydropyridine.) 

It would have been prima facie obvious to one of ordinary skill in the art at the time the 
invention was made to substitute NRH (or NADH) employed by Friedlos et al. with an equivalent 
analogue of NRH (or NADH) such as l-carbamoylmethyl-3-carbamoyl-l,4,-dihydropyridine. One 
would have been motivated to do so because as taught by Friedlos et al. #2, the actual structural 
requirements in a co-factor of DT diaphorase (NQOl) are fairly lax and, it would appear that there 
is little requirement for the adenine nucleotide portion of NAD(P)H. Thus, since it is well known in 
the art, as evidenced by Jaiswal, that the protein encoded by the NQ02 gene catalyzes 4- 
nitroreduction of CB10-200 with almost "equal efficiency" as the NQOl protein and that CB1954 
and CB10-200 are both nitrophenylaziridine prodrugs, one or ordinary skill in the art would have a 
reasonable expectation of success that the substitution of NRH (or NADH) with an equivalent 
analogue of NRH (or NADH) as taught by Norris et al. would achieve a series of co-factors for the 
4-nitroreduction of CB 1954 by NQ02. Moreover, since it is well known in the art that CB-1954 is 
a potent anti-tumor agent in-vivo capable of curing rat Walker 256 carcinoma via the activity of 
NQOl but is not effective in human because of the inactivity of NQOl. One would be motivated 
to generate a therapeutic system comprising the prodrug and an equivalent analogue of NRH (or 
NADH) in a form for administration because as evidenced by Friedlos et al., the relative inactivity of 
human DT diaphorase (NQOl) towards CB1954 can be overcome by the addition of NADH or 
NRH in human tumor cells. Thus, one of ordinary skill in the art would have a reasonable 
expectation of success that by formulating a composition comprising CB1954 and an equivalent 
analogue of NRH (or NADH) such as l-carbamoylmethyl-3-carbamoyl-l,4,-dihydropyridine for 
administration, one would achieve a "pharmaceutical" composition that can be used for the 
treatment of cancer. 

Therefore, NO claim is allowed. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Brandon J. Fetterolf, PhD whose telephone number is (571)-272-2919. The 
examiner can normally be reached on Monday through Friday from 8:30 to 5:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Jeff Siew can be reached on 571-272-0787. The fax phone number for the organization where this 
application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Brandon J Fetterolf, PhD 

Examiner 
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